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*l^*&J WDM tttttttt#~*.tt*l$~1k.'£¥ + til WDM MMf, 

-fc^t# WDM *«4****-f W#^=- wdm XM^r, 

11. ^L#^'J^4^it#^:^jl, i£k^ 
^ifc^WDMit^, JL* + 

^r^«J^LS^«i^-f *#LjfciMm** wdm XM^Z-— fb&Jb^. 

13. 11 *#*E£1": /Jr^JMi WDM 

^a^^«^^fSMUt^at«& wdm XM^jl— 

14. l «**itMtE, 

15. #4&*Uf'JJM£- 1 mjL^%L*J$LX, 

16. — #it#iL^l^, 



18. 16 #5fc#£.iOL^, f*$Jm%3J& 

19. 16 #;ft#J&iiBil^, 

ik. 

20. 16 

JS^M^-ife^tM WDMife,^^— ifc-fc'f t# WDM *,4fr-?-**at£*L 
-f ^— ifcM*ttf WDM jfrfTf", JL*ti*#— jfc*:*t*W£ 
WDM Mf«^ilit«*i«**^. 

21. #4feM»* 16 W*#Aflt»lh, *#^f: 

# — aMfcf^l^ afc-fc^ t wdm it^-t , jM- t**;— at*** t #*fr*fc wdm 

22. flM&M'JJM^ 17 tf;fc#JL£lt&£-, 

23. *l£^J^18^it#J5t^i^ afcfe: 



it. 

24. 22 #**jfoaUfc4h 

Hfr^^J^^l^i"^^^^ WDM ifc^rt^— 60^^. 

25. flL»tfJ£-£- 23 

ftmk&ML3.m*&&T&Mik&&&tt wdm i^rr-i-^— 

26. 4Mf«U4M 16 #ifc#;£3B3b6-, *##M£f"- 

27. 4MfeiM*£-£- 16 

28. 4Mfc&ft£-& 16 

29. — *M^t4fr&*t, frfe: 

30. fcfefeUftJME. 29 ttit#*&-&ifc, ********* 



10 33. 29 ft jfrf£4fr $lt* *#*Mfc^ 

34. ^L#*U»J^29^ife,#^^M„ 

20 35. 29 

25 37. — *Mk*-fctt3"*» 

( 1 ) 

30 38. *MlM5Uf'JJMt 37 #;fci£*:2r&-, i£k&iNfc: 
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( i) r^^n&^ftZ^XM^ 

( 2) ititfc- ^^^^^^^^^-f-ilt^-^^^M^/ 1 

( 3) ^Jt^^^WDMitWt^^^f i t^--^WDMit^-f-; 
( 4) jk.*J%$L%* TOM ifrft^t«#^i&^ttt— ^ TOM jfc^lf-f-, 
^'S^Jtf-^^^f t^^T^^t^ TOM ^M^^^^ 
JL 

( 5 ) ^^^LM^P^mA^M^. 
¥l%¥) WDM ife^-f-^^t^ib^^.^^^^ TOM £M^tfi%L*Jfr>kZ- 

iHj^^, tom ^^^^xm^^M^m-m^.m 

,&*t#^ TOM jW*#*#*d&tt#|4F, JL* t 
/ifrMLjjrlfc (4) &JU*&WS&&. i ?¥l TOM ifrft-f", ^'S^^^f 

41. — $?i&^&#)7f$:r &&&& 

tiL&-$L^tii ^ ^ TOM ^M^r^m—^^M.^^ TOM pfrfTf tfifo* 
^Jti"— ^^^^^TOM^-f-^ife,^^; JL 

4**-#.-fc^*W ^ £ ^ TOM jfe/ffT-^A^J — >MQ*HSr^. 



, j& s ^ 

5 

10 JCL^5T*. 

-ft.*,, $L£.fti8Lfr2&xm (v*rn&% wdm) #^->HM^#^f 
it. 

WDM ^M^^ML^.%S£^if-^^^^' 
&tt?-1ft1k*&X1**L*.*X*Jb WDM 
( "TrinaWavelength-band WDM transmission over dispersion-shifted 
fiber" , Jun-ichi Kani et al. , 1999 IEICE General Conference) . 

150- 1 &\ 150-16 &*3JM*3L-1 2]>flr5t 16 

iUL. teftM(M#iMJbJfdik*M-~- (T^:t^#^ AWG) 

151- 1. AWG 151-1 *8iafc*^*AJB*it-l f'J^il-16 ^jlt*,*/^ WDM 
it. feWDMJfe,^fJ^#-f ( Mach-Zehnder ) -f^«&*#ilMi*- CT 

25 iLtf53Mr "MZ ^UNil" ) 152-1, ^JL^^^^M^l^^ 
&A-^- WDM jfc^. #^ WDM XM^tfc^\m&fon%L*& ( TiltH* 
# TDFA) 153. #^#^#Ji7G^-^^C^ 1, 450nm >)U£t#:fc#&^&*^» 
TDFA 153 T^cJt WDM ifrft-f-. ^C^r^lic^ WDM A3t#M~2 

&&^}Mii&£&&.m#&& (T3L+fi&% "WDM^S" ) 156. 

30 C^WDMit^-f-^^-^-*/ 1 ^. **^JUfe4M8«#6* 150-17 
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150-32. AWG 151-2, MZ 152-2 %*m TDFA 153 1, 550nm 

^t^^^^#^^^^ (Tilt^#^ EDFA) 154 C 
HMmM^M^Wk^H WDM^KeM§ 156. 

L WDM ifc>ft-f-*iS.#— «*^_ti£*f8^#&^ 150-33 
5 $1 150-48, AWG 151-3. MZ 152-3 TDFA 153 1, 580nm 

jfc&t $k$tik^nib%&fa&^&^&%L Tilt GS-EDFA)155 
L^WDMit^-f#:^A^lIWDM^^156. 
WDM 156 itit>)t^^^^ S**JL C afcR** L 3tR WDM KM^f 

f^—^tiL^ WDM ifrfTf . ^^^WDMit^-f-JSt^Jit^^, 
10 ( TittM#^ DSF) 157. 

>i^£ik#4fr&tfct> A±T#3ta*i#«i s>s«t< 1, 450-1, 490™). 

C afcgt ( 1, 530-1, 570nm) L ( 1, 570-1, 610nm ) WDM jfcrft 

^^X^^^^WDMit^, iZ^&JiUtmJLtirtkm,. 
M&im&&%$L&<&£-, WDM XMJr^n&Jkl 

20 T JM$>£# 8 jfo&tf. T $fc£Lafc-)MtaU$ WDM KM^ib 

& WDM ^*#bM^«T A« 15THz tf^itttf^T, ^ WDM it 

D4t^: 

Jf^^it. Le ^Jfe^Hfr^^^T*^^** Le={l-exp (-a) }/a, 
ta^jCM^^I*. Aeff 

7 1. 5x1 0" w 
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fe^Jt^.^^^-^^:^L#^#^^:^^^^ "Optical Fiber 
5 Communication Technology" ( & Yoshihiro Konishi , Nikkan Kogyo 
Shinbun, .Ltd<$&) #1% 276-278 3f-t*frT-aL9i, 

jfcW§*», dWS. 32 & tom £M J Zr&&2tftm~-$L&.%> *J£atfMUffc 

Mim&l&-1 «^^4^Nfc^iW4t***^#SiME. WDM t 

10 -^f-t^WDMife.'fr-f-t. 

130nm tt£*MM<JLfc. j£-JMI^«jM^****t 
ttiSLjt*^ WDM jfrfTfv&ffl 23 ^*«**«tt#*- 100km &f-^L*i 

15 4WLJfe«. Hiblfcfr** SNR ML 

**» L afeJtt^WWWit** WDM jfcfr***. 

^Jt® 17, 32 >h LD 120-1 £J 120-32 ^jHi£4i\JW*i*J&-f- C 
xl-1 ^J^ftil-32 tt&*#2St**. ^AittSSbMUfrAJj AWG 121-1, £ 
20 ^Jl*^n$L&rfc£&M-ffi& WDM it. 3f WDM jfc#»vM| EDFA 122 JL&#*. 
^tJt. &Jlp&*M WDM ^tf) $L<&& (Txf^ ATT) 

123. 4t^^&**lW--Bl^ilLW WDM AjfcltMl WDM 126. 

L afcl§L WDM ^Jii«.*?f8S#fe^ LD 120-33 2«J 120-64. AWG 

121-2, EDFA 122 6(r GS-EDFA 124 ^* ATT 125 *^t/ t 

25 L afcjfc WDM ;fc4frAS»| WDM £*^3I 126. 

WDM 126 5Mafc*^*JL« C jfcgtf* L jfcgt WDM <f~ 

fcit-MUni*. ^**«^#*W<T*trt**siF> 127. 

SMF 127 80km ftafcfc^ WDM ibML^A^>J— ^**^St 

-V*i^St-Jfe^^ifc*^*r«. 128. 
30 ATT 123 ^ 125 tt*«*3l1FA& C afcgt*» L fcgt+^MHIrit. 



**** WDM 126 tt4fr£,*.#TW.&*t, tyB 17 t 

£Ji*£8fl*&£.t. f*$L7&3}C&MfrL &|U*jtMFt&&3£tt WDM 

iUL, &%m%-^^%ft&*%L*J& 122. 124 ATT 123. 125 >h 
5 «^_h^l^it^, JL^^WDMifc^«^^-MA^^^WDMit, 
4C&JL^J>J SMF 127. m&¥kfr%t$L 128 SMF 127 80km #i*§ 

&-£^WDM;fc. 

m 18 19 #»]*^^#*t4£^T>&S 18 t C afcjbfr L a£JL#ifc 
$%-mvJ®^ &m 19 t ( 80km ^J&) C ifcgW*jfcr5fr*'hf- L 

10 

>£B 18 19 ^ jL#r$ dBm J8 nm ;Mc2fc-fc. 

%Ti^&&&JLik$M%km 18^19 l£#JTB 20. >£B20t, 
"x" 4L^£# C Jfcft WDM ifc^lfr 80km BfrtftfyWit**, #.4 " * " 4-^ 
15 L at& WDM 80km Bt^#6^it^% ^# C at 

4£*» L WDM 80km 

20 T^J, § C StR** L OiM. WDM ifc^lfrSj-, C 

20 Ji^*^^C^^L^WDMit^^l— ^r^#«^^9L. **C& 
IM* L WDM #3tMf ft#6W*. 

B 21 *N*JMMH***L «t7#B 17 t^^^^- L 

WDM jfr#&:feLD120-33£!l 120-64. AWG 120-2. GS-EDFA 124 ATT 125 fft 
&H8tW^*H^ SMF 127 ;*£CMtIMI ifctt*tt*fr&4L*h 

25 17 tfi^&mzm, jut^T-"*** l j&jl wdm & 

&j£M&#r&. 130. ^T*re«i:M«fett##*fr3UB. 

t» CatlfcWDM^^A-^jfc^^EDFA 122 ATT 123 
^M-f^^^J C afc3t WDM ifeJL^J SMF 127. ^ SMF 127 C/fc#r 80km 
^C^WDMifcMit^*f^l28ii#^*. ^-^r^, L^WDMiW/* 
30 $Ltf}fc?tl^& GS-EDFA 124 ATT 125 jM* C afcR WDM %J*3L 



M SMF 127. ^ SMF 127 80km tfj L Sfcgt TOM ifc^^^*f^ 130 i£ 

ATT 123** ATT 125^b#W^^«>8t^C «fct## > N*at& Zl 
*, ( iiL® 21 ) *t#:fc L *Jtt^#^i£^ Z2 .* ( J&m 21) *h#ifc^. 
5 AL® 22 ttattSML'T**: C Mfctt^fc3fr*Mfci« L ££b*4U|L 

4§tS 22 t, dB ;MM*Mi^*MN&/8 ran jM^fc-fc. 

t 

10 J^S19> 20^22^*: § i^^H^ WDM £M&Ht#, 

^t^WIM^^^#it^^«^t^WDM*u £#&-n& 
-fc^ WDM jfcflt, ^^^lal^^.^ifc^^ii:^^:-^^ t# WDM 
SNR #H&. 

15 (1) #T*f*IWW. >jM^i££#4fr#^LT& 

■f Pi Le £*4fcffcfc# SNR 

20 SNR ibJLftW 

30 
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**, B *t: 

® 2A-2E ^.S 1 ; 
10 m 3A 3B jWMffiifcMtt*-- S ; 

15 m 8 A#-^it^^^w>h^^I^ife,##i&-^^^® ; 
® 9A-9C ^ ifc T ® 8 

B 10 ^#-^it^^^i>h^^^-->h^;#^it#^^^^r# 

B: 

® 11 %M l0^A##**«t^4P^JL^***«tt*«B; 
20 B 12 A«Ml8-^«tt35^*it^*9ifc^**itW^-4£K ; 

B 15A 15B ^ifeT-#J_^#^^X, ismft%i%MM]M&#lfo 

«H********tf ***** : 
25 a 16A*> 16B^.*iii 7^«Wl) r iN**»*fc* *^X^ifc*ifc*JtE; 

B 17 ^J*^i^#^tS^^^^^5I^^t^^^*^ 

£ 18 ^ Y ^^^^^ WDM ttSBt-® ; 
B 19 * ife T SMF 80km i*§ afc-fc^ WDM ; 

30 B 20 *+-*A#t**Ti4M#4B ; 
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® 21 ^f^»tSt«^£M^5)^Jt^fi^if^ 

® 23^-^^^^^-?^^™^^^^®. 
^ifc^F^ 5-1 £•] 5-n. iUfcJ^JUM^ 6 ******* 7. 

fgL&fttkm. ii ^#^*>j»*xjijfc-ife^*^^#^ 8. at** 

*tifc4MMt^4Ma£tt*£?, ifc#i*:;MP^ 5-1 S) 5-n *J^B>^^^ 

£^J*^ 7 5-1 f>] 5-n, f*M**U£-fcf* 

^ifc^ifc*^ 5-1 M 5-n t^ife.#Jt^^%ife^#^f-^^^^ 
ttfjMX&XJ&fr 5-1 $'J 5-n ttt******"****- 

&fcteM%J%&L*Mfr 5-1 3) 5-n^C^^^^^^it^*&-A^«J 

&&&JK3i{2%$& 6 10. 

10 0H*^£ti^*ttH*^£^£4Ul' ( SRS) , 

^&J&% SNR^^^+WM"****.^ 5-1 * J 5-n *fcM##L 



2E W% SNR tt*;*#*tfMMft 

m 2A Tfe*fHM* 10 AHHH**. *Hb», fcfeff— Jfc**rt WDM 

m 2B ^ a t m^^^.^^±^-^MikA^m^^. 
® 2c ^rifc T&tit&m. io **s 2c J9p£, x&ntm. 10 

20 ffl 2E 7*3Mfc*.^ 5-1 SI 5-n fiHM$Mit ( NF) t**H*. 

#ifc*L^ 5-1 *J 5-n t, &itfc^&J3Ut# (ASE) it*. 

Qjtfc, ^Hfc^itM 1 ^ 5-1 M 5-n #*^#A***-Fat-fc. 

— ^*aJ94M^it#ifcdt-*P^ 5-1 f>J 5-n +*-lfefi*;*# SNR ISfe-«*^jfc# 

SNR 

25 ##^-@2A^^at*f L WDMifc^»t, Jfc^W* 10 ^St* 

£&3LM/£#frm*ffr&9L7n 2B-2D /^#^at*#4jfc&, 
-fc^ WDM Jfc^-f- W^*.**W Jfc^^4l*^iti«*. 

-fctf&ft. 1, M%-&\%^-$L^#J WDM ^fir*-******* 

8 ifcffjt-fc £J*fr/8 Bt^^^^i^M^ 5-1 $'J 5-3 ifc*J&. 
30 #**£*JUB#** 6 *4rSfc*$*JU8B*-, *JtB 2D t«04R^ 
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10 Html* ktfimH, JL£-K 2B 2C j8f**fcS.jfrfc* WEM 

5-1 $«] 5-n ^ 

ife, 3fc^#.& A *fc^jgLit*:^it*^fiI&SMfe^. Hit, SNR tkr-+Mi 
3 5-3 tMfrft. tijt^#^**?JMtft*r£. 

t ' * SUM* Jj£#*H£. 

JLffl/£^/8*^ti&*#WMw: *H«*4fr3LT, ( l ) ( 2 ) 

10 ttt*^**£*&#/£^#^+tt#^4M*J-^. 
^S2C**2D<Hr@. T/S^*®^#ife>&^ft^*i:#*. >£i£*Hfr3LT, 
^^^^laJ^fe^^^KS:^.^^^: ( preemphasis ) TiSUfefeB 3A 

mvh%: T«4**»ffl 3B ^afc-fc^*^ 

**#ifc**fr5-l Si 5-n +tt*>*4MULH*£ttT4MWib&tf 
ft******.**. it##^^, 10 f&J&mfr$L J &£&%.%/$>&& 

S: 1 *«3W^iC l 4Mt-J&^TJ*#^ifc*W**+. T«MMf*# SNR 



zr&, 5-1 n 5-n tWsM^+WAflLT**^^ 

jy^it-J6:^W^*t^I^*#**.^ 5-1 J'J 5-n t^/fl^it^MH^ 
t« WDM ^^***^***r*4***itefr*. £.&*Mr£.t, SNR Tflt 

— 5-1 ^ 5-n ttf *^***Sffl**±JR dB 
^#^^^-^^t^^^t^*it#^C^^ 5-1 ^ 5-n t***^ 

1 t. 7 *f£*Mfc£rfMH* 10 t> -WJL 

*&#Jt*.**- 1 1 ^Jfcftlltt^fcSJfl/'A** 

^4UMU£*j*-*#ifc*^ 5-1 £'] 5-n Sit, ^##*^^JE& 

^A.it^j& wdm *M-fit, m 

Jt£*U**# SNR ttt^T**^- *»*ffl-f-«4fc^*ta WDM XM^tfjlL 

— >H?&*£#^8^#* 8 *i#^*iMfr>Jttt£i** 9, JLM- 

31*3* 9 J^#tt*^*£*^*J^ 8 4frA^>Jifc#£r^ 11. £S£#H£<fc 
T, X^ifc^iSJtigX 1 TJ&3L** 9 ^3^*ifc«^§^t*Jfc4N&-^ 11 

^-f-, WDM WDM 
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^^ttWSt*********— it** t# WDM jfrfr-f-. 

T ^ — t i£&M- m m-k fi^2L. 

T^— jfc-Jfe^t^aUb^* 3fcfJ m-k #ffr2L. 

^E. @ 4A ^» 4B >SIS 5A if» 5B t , #X#^L*it*^^&*-f-*fc4t^it*- 

g wdm &^fG&s&smfa&#. i y*t. i *f*frfiM»w#* 

® 4A 3*4B ^^.-W^^^T^, >£|£ — - m & WDM it 

>ft^ ^^^^t^-L^WDMifc^_B-#--^il^it#^PO. 

PO ^,^JL^^-^^#>Ht5l^^^#^ PO. 
£ PO 3.%~ii&&tt&4^3&#J&&^ PO it**. ;MM*NMJ*, 

j£#;fc5&4^ po 

m-kBt, T«H*.2L*MMi*»W 4B 

ifc^M. PO Jt^JL^— po - 
4&#Jt» ^® 4B #^t«^#N^ *iM*tt4MH*aU*ifc#### 
#P0 3JZ~&tt¥&4^&¥}&&*/KVQlSL*y. ^15^^*1 1, *»8 
4B #;&T*J^#r^> #>Msil#ifcr5&#-M. PO *WU£~***tt-£^Hir 



mbfr® 5A 5B &£Mmtff[-*, ti&ft- m & WDM ifc 

5 7 

ftifo^J^ PO 3tiaJL^^-«^^#>H5^^^#^ PO. 

PO jL^^-^^#>H&il^ife.^^ PO <&>y. *>® 

10 5A tfj£TW^ifr#T-&* ^r^HTil^it^^ PO 3f^X^^^^^>Hr 
i£#;fc##^P0«£:>\ 

%%^^^mw&8&**>® 5B #£#]^j^#4*^t^ l <&M 

L-hBt, ^-r^^-^^^,^^, Tft^#^J>S 5B 

>^ PO JL^^^^^il^^M. PO £JM*Mfc*t. >® 

20 s£tt£r3fr^fc. PO 

dR*-t^, ^H*^J^S4A^4B-^S5A^»5B^#^XJp^"^- 

*.*4M«r WDM fo^ib&mt&mkfa£&'y*$, mTMSHtfr 

WDM ;fc^;fc#ifc*L^ 5-1 *&*A*#iUt*»^^«f*^*— *W 
30 + tt WDMit>ft-f-^#^^5-2^^-iil, *^^£^«^*#WM 
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6 2 &te£>h;fc#;&*.-#|S^ 5-1 fj 5-n. 

afc-fc ^jMdb*^ 6 #»4£lH-^ 7. 

**^t**A*IWfcAJjjt#JtMF^ 5-2 isuudF— at 
-JM* + *»*Jfc. 1*I#> ^ n ^^t^^A.ibBi%A^'Jifc,#^t^^ 5-n 
n fc-M^+ttttAJfc. *ii#h3T<, jMMfc*.*P^ 5-1 f>] 5-n *U8 

£&&mx&^&&mMfcK£&$Lm^fr e 10. 

^*A4|ttJt^$ifc*£X. 2, «tt*^AJi&4Mfc*.-*d* 5-1 $1 5- 
3] 

13-1 2j 13-n. £>M£#ifc*^ 5-1 n 5-n. 6 
7. 

jlMM*-*/ 6 **^ 13-1 n 13-n A-f^S^M^^Mfl^ifc^t 
/^WDMifrfT^. 

fftf-iMl TOM ;fc^*tfc$J-*P£- 7 *M«MH # jfc#ifc*.^ 5-1 J>J 5-n ifc 
**H&tifc*. tfifc*.** WDM *fT-?*it"Jfe^*«.fl^ 6 j£*>JMUB# 

A- n afc-fcf- WDM fc^tft&MjL^fttkgi 10. 

-f-^iM^ 13-1 5. 13-n^H— 2 fifrfelfett 
jfcifc*.^ 5 ^ 5-1 J. 5-n ttyfriyf 
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3 5-1 £»] 5- 

#,%—m%sL%3m t, 7 ^£#J*.#it;MF^ 5-1 ^ 5-n # 

io 5-1 f>] 5-n ^MMMiflfr* ^££#«Mb^. 

J^%-n%a.^^m t» ^#1^ 7 5-1 J»J 5-n # 

xHJ>J^^.*Bt, A A, 10 _L^^5.^-it#^:^.S: 1, 

15 #£.#*fcf*#l^. 

j.^Hbit***.*& io t#«€, at******-**- s t# 

20 5-n ^^^^t^^^W^Bt. 

5-1 n 5-n «^«^^^it^^it^^Sfc*Ma^-. 
mm\&^%&W&&%&^& 5-1 fj 5-n 

30 5-1 5-n 9X%^M^fLX^^fL^f^^^^^^ 
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5-1 m 5- n ^f%^n#i*h^&m*j®%r. 

mkm&*fr&-&$&**fifr 5-1 5-n ^^il**IC*l4hjt.#it*:'*P^ 5- 
lfj5-n«&*lfe. ^it#ifc*JLXl» 2 *^*^*#iLaUtE 3 

5 ^J&5-*#ifcM^ 5-1 f J 5-n Xj*£? tftett^ftSULtotoZ-tiLtt 

***** io *ti&m*&&p&xm-%$~ 6 t«wi 

^^SMi^«4m^t> **** io ttt*M»**£*AJW*- 6 

10 tW**T«*«*«4M«#5LT, WfWilll-f^S 2A-2E 

%L. MUStM^ 7 T xJ-jfiL-f***^* & M#«ifc^#rJL##tf 
B #>£lLgL^£#]^;fc#ii*^ 5-1 5-n #*ifc. 

15 # n afc-fc4F WDM XMf, *&M*Ht 7 TMlMfttM^ttt^M 

Jt*** 5-1 *) 5-n #*ife, ia«L«fl«J5.*t*4*-ifc**t«* WDM jfe****** 

20 mZL^mm&jfc^itk&fr 5-1 £»J 5-n (1) *f*£* 

l.^#immtE 1. 2 ^it4fe***«MtE 3 fW#^*fc&*t** 

25 -MS— t> *Ajfc^«4:— WDM ifc^ 

^n^^WDM^-fr-f-, 7 -^*3pgfc*i*£,&, A *h # 

5-1 Jj 5-n #*ifc, #4fcii^*J^*tt****tt*#*+ft* 
£-jfc3M4Jb*P^ 5-1 $'J 5-n t tt^^WfaJtt^fclfSfcfStfMF'. 
30 i^'NsW^ 7 *h^^^>frit^^^#^^ 
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*MM*^****^ 5-1 m 5-n tti*^***tt^4M#iLfc#4' 5- 
&%&%-jt^%LX^4t5-\ 3>J 5-n t^^Bt^^*^^^^:^^^ 

&^ft£JU&$L$. 4. 10 fr&^&&M^#J%M:fr3$L% 14. 

ifc&ilUlj: 4 &#£>N^*fc* t/**. WDM XM^&XM^ ?*Mlt 
15-1 15-n. £>M^*L^ 5-1 5-n. — >N§t#J^£- 7 ***££^& 

ifc^-f^^^lS-l J.15-n^J&^^6^3t^^t5.^. ifc^-f-J* 
15-1 15-n ^^ft***/^ WDM 4^ WDM ife,^-f-^L->h 

mit^^^^#it^ite*#^^*#^«i^ 17-1 m 17-n 

:feifc#**^ 5-1 n 5-n i£4M>]*i>&tf iNTf >*£.^ 15-1 m 15-n 
^f-iLfc^-^-f-/ 6 ^^ 15-1 n 15-n tfr/^tf WDM 

^M^t 7 4£#]^ifc#*;MP£- 5-1 J»J 5-n tflfrifc, ^-gtfc^**:* t 
^^-ik^**^! 5 ^ 5-1 £j 5-n ;?fr**.# WDM ^^^ifr^^.&Ht, 

*fc 6 *-£ |*JW*A** t#**# WDM ifc/ftr-f-. 
10 ^ifeJLi^Z 4 3fe£JHNWt*** WDM 

£X14. 

iU£#t« 14 &:fe*fc£j&fr/fl^ 18. £>^-*#-*£*HP^ 17-1 £| 
17-n ^£>My&MP^ 19-1 Sfl 19-n. jM&a*-*^ 17-1 ^ 17-n iki® WDM 

MtS^^JftjbMHi 14 ^jU^f WDM XM^ftmiL 
4M**tJL«u ****** WDM J^^tt******. >, -h*JL£*# 
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^t**£**£MMtI. 14 WDM ifc-ft^-^^^^^^^-T 

*BMli4F. SA, <&'Jr7 &^Wm%r&XM^$L% 14 ^MtfiO 5t&^ WDM 

10 jL4*4..&«*jfcit, 4 4$%%—+m&#l£ 

10 14#£jv\.i&, -fefll^fc-K 9A t^^^^tE- « 9C 

^&T-%® 9B .t«M*t««*»t*A 

^f-^r T ^^^T3?#Jl#-^^ fcfe*— *^ t W WDM ifrftr-f 
15 ^t-fc^t^ WDM^^^at^WDMifc^-f-W^L, -J&*.«feis*8#3r3. 

n 4^J&«S**^t«iifc*#*iU9<WA<* n «^ WDM *4tr-f 

^JLffl 8 9A-9G &XJUUtL$-4; mi 

20 6^^-&-fc^t<# WDM ^M^WMtHl^^ ft'f&iv^:. 

-f-ji, ase JMt^t-fc, «^*^*4L«^^JMr^fl**^** 
•M-/ 6 *-** wdm ^^t**^^-? , -t«**/ E «-S^ : *W- ™ 

SNR. #^WMtE4^Mt*^*8ifc 
25 # SNR ##/flr-f, ^*S*J«3#^^i|fc#«:^ifc^««.^^^* 
SNR tfifrfTf-. MUfc&ilLjgLjl 4 WMitf-S-******** 
^■^L'J>Jt# SNR #;fc^tt;fc#^*:kJH^^## SNR 46JUibff*h 

#, ^m^>ft^jHj^it# snr4I£. ***auai« 4 

30 SNR #IJ^;fc# SNR, JtfifcgMMlS. 14 iT4MtJW4Uta^##^i^ 
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it# SNR SNR i&XM^. 

17-1 17-2 ^^^^-t^^T^^-f WfefrWTl&ff 

5 ^^WDMJt^^t«^f*3^*J&, ifeJLi^t^4«.*^J^ 

^ 7 Jt^fl******.^ 5-1 if* 5-2 dt^jfcife^R|«*»Jr. 

#-f St*^|5I-BW«»*^#-«ffl 2A-2E fr® 3A-3B ^_t^^9lSJ, i££ 
*^««,9S. ^L^mm^'t^-f^^M^ WDM ;fc^#;fcflr^-#ifc 
^4M#iMMLT&#*^W C J^S 9B) JMfcff- 
10 ^#Jfc^^l^«A^^afc-J6:^Wfll*«*^. WDM XM^fr 

*— WDM it^-f-^^^^^-^^ 6 ^^^J?S-5-^#>yj^^ 
£ 4 #® 9B ^JM^^Ftt^ifcfc* WDM ^tM^rm^^JkM^^ 
10. 

&%&JL^3k*L%-M- 1A *§«* WDM XM^tfi WDM ifc^-f- 

15 ^ifc^#*^:«^^lt4^*^#^ io t^^*^S*^^- ^» 

tfjp—^ (^^) +«^**|t— SfcM* WDM ifcltr-f Sj*, 
4-£rir?tt*£ SNR Jc^ifc^«««**A«*#*. 

9B **jM.#^ (A^fei&fe) t^f*. WDM %M^r£$$L 

20 ^f^laJ^^i^^it^Jt-^^ 1A + *MLfc, -ft&jkmk&HXfrjt 
#ifc*L*F^ tt 10. 

^ ia wdm J^^tttt^iHMMU. 14. fc-F-M* 

****** wdm j^*ft^*^**¥*f&»*. 4 *#* 

25 ****** JL^****.^ 1 ******** 14 flf/*^ ASEs £ifc SNR 
30 10 ##4frf3|liM.ia£.tt, JM-fTitttik* SNR ^Mfc«*it-Jfe*rt«*»^ 
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5 9C *L£ifc#**ra*feR**. 

WDM ifrft^K 9C ^P^*^^^ ( A^Aii^) t#T 

^ 14 ^%>v^@«^j5I^^^^it^ SNR ttt*£**'WS&£ 

v%^m 5] 

%Jfr%^%ikWih&%&%^^^&&$ wdm ^-9-&&SJL;*4. 

^&*4^ WDM ifrflf-f\ 5.^#^t^L^^i^^^WDMifc^-f-^^ JL 
15 JL&#l# WDM it^-?-^t^X^(:^^=-^^ WDM ifrfTf SJk. 
^ WDM ;fc>ft^&te-^*#iiLX£. S + at^tf>firi£# WDM *flM5\ 

c ifcR^sttt wdm jil^*^***"*** l sfegttf wdm 

20 10 #r^, S >|-J^LiM.^ (OS) 20-1 M 20-s ^i^J^f" S + & 

■gttt'fm-l £tf#*t-s ^fc£M%r 20-1 20-s T&fe 

j^iW&^at**.** mz ««^*«#**J+-HW*«#' mz ^ 

20-1 #J 20-s ^t/ 6 ^.^ jfc^«TAJ! j WDM WDMCPL ) 

21-1. WDM *5^H 21-1 fejfcfrtft**. WDM ife/fTf". tfi&fMris., WDM 

*^-^JLill^ 20-1 H 20-s WDM^^ 21-1 S + ^L WDM ifrfir-?-tf 

30 ^ WDM 21-1 4frifc6§ WDM TOFA 22 
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SfiJUikM.^. WDM ^^21-1^.— ^ &&%^ttM$L%^&%$ 

TDFA 22 S + >)k& WDM %M^mjL3h^n*$&&& >Hk&/4§t#] 
fc5g- 28 ( MCC) STafcR WDM ifrflT-f WDM 

5 1125. 

&&^m£*m C &|t WDM t 20-s+l 

$>J 20-s+t. WDM**£«- 21-2 EDFA 23 

&9Mfc4t&tdtt L JfcgtfDMifc^-f-««#>8riC* u 20-s+t+l 
2>] 20-s+t+u. WDM 21-3 GS-EDFA 24 

10 $XB 2D db»-tJ3ti£, WDM&^H 25 ^?^JMfc^Mr*Htt&>4(ft- 

Qifc, #T**»ifc# SNR, ^j-E. TDFA 22, EDFA 23 ^» GS-EDFA 24 

ibt« WDM i^^i»4t'J^A4MM&i&4NfcAJ9 WDM 25. 

TDFA 22. EDFA 23 GS-EDFA 24 ft£tt£B U >3N^£.^ifc#ifc*. 
15 «t*<a*s. '&^n#^^^#^:^X^i±^t*'«^. 

TDFA 22 ^if^«#^^ill3I^I«I^*-*^. & t ^ft**^- 

EDFA 23 ^Ast"lMHMHtil«WRItt**Jt. 
;Mt.*&#^*^#ak*-# GS-EDFA 24 # JfAit^'lMHtitW # fSJ 

20 

s-atst wdm ifc^r-f-> c *jt wdm kM^fr l am wdm jfc4rs*4frA£i wdm 

£^H25, ^^Mtt^^JMJBA^A^ WDM jbiT?. fei^aSL-fc 

^ wdm jt&*mkfmi**Jismmhib#t 48-i #Mrt***T--*.+ 

jfc*f 48-1 sfc^T-"*.t*«+** WDM*5^0 31A Ji. *CJft**f 48-1 
25 *f*ii*f WDM jfctt-?4fctt*Jtl WDM 31A, £aM/&*ta£-££*- 

^ja&^t-fc^ttf WDM jfrft-f-. 

S + ^WDM^^A^iJ^^^^ 10: 1 
H&il^^jfr^^tife^S 37-1. fcj^*fcJ\*#**WH*. WDM jfeflMM* 
A^J/S^***^*^*^ (OPM) 36-1, #MfJL S + 3fcR WDM XM^f** 
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te&%&^&&^ftfr&WM&^ J f&^&] TDFA 32A. 

C &&JlM fc^ifi&^&M±Mte&#&te&&n 37-2, 
36-2 EDFA 33A ftik.M'k. feft i2k%L£M&] afr— %L&lMM/& 
M 28. 4&J^4UUb#4M$#*t WDM jfrfTf &-A^J BDFA 33A. 
5 P&frmtf) L ^WDM^^^^^-t^f9^#&^^0 37-3, 

jfe^^Hh 36-3 GS-EDFA 34A tf)%M"k. ^M^^MM^—^M^/ 
^1*^28. fe^^ifc^^^WDM^^A^l GS-EDFA 34A. 

28 ##jfc5fr-## 36-1 £>] 36-3 ##T&. J&&/££#]%*§- 
28 ^|*Jt*t«iW4 l ««IttiWWft'«*tt*JUl* TDFA 
10 22. EDFA 23 GS-EDFA 24#*fr jfe, ««.?j|^J-^L 

£ — >8r«, S+&JL WDM *M*r& TDFA 32A ifc*Jf*&- 

A3»J WDM 35A. TDFA 32A S + 3tf£ WDM 
*JSL«y^J 38A £t#J. 

Jt**UUtr*^ C Jfcft WDM &^&ifr&lk3mjlkM 38A m>] 
1 5 # EDFA 33A JUt, JL-^J&^^'J WDM 35A. 

$rjK%L*Jteh^#l L WDM XMf &&&&&Mm&)*L%- 38A 4£#J 
#J GS-EDFA 34A xk.£i, WDM 35A. 

-^ifciM*******-** WDMifS^ 35A jt*^*Aja JLHifc&XN-S.*. 
-fcf 1 WDM it'fT-?-. iS^ifc-fc^ WDM XM'fmkAJ&l&Sf 48-2 
20 T-^tM^. 

I£ifc3f 48-2 WDM ifc^sMfrA^ WDM 31B, £ 

HM-^**-* 2&frm&&$L£. i fr¥#l WDM it/fTf. 

i^dW* 10: i mteh^-Kjz 

j^^jfcft^tt*fr£*5- 37A-1. fc^'J^^^L WDM jfcil^HfrA. 
25 f-aH*jfc3&^6fc&3&*# ( OPM) 36A-1, S + &R WDM it^-f-^ife. 

^&&ZUfc^&—2MbmU&®1l>& 38A. 3r^, 
*^f^.*Jb^^^*t WDM ifc^r-§-*X^ TDFA 32B. 

£&&m#J C WDM j^*tt**#^Jiiy^#fcfc*£** 37A- 
2. ifc^it 36A-2 EDFA 33B 1eM*#Z&MM#--&&M&* 
30 A&#]%*8-38A. fe**4fcfc**^^*L ™ *d«***J E° FA 33B - 
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£j&frJ8tf L jfcjfc WDM ^M^^M±MM\yX¥r^^% 37A- 
3. &$J^\ 36A-3 ^ GS-EDFA 34B ^^S'JJ:. ^^^^Li^'J-tr— 
JH^./^*J%^- 38A. fcMT4tfc:fc#*tt#* WDM *1t^-*>^J GS-EDFA 
34B. 

5 £&L/&MiL& 38A ^*tib^^ 36A-1 f'J 36A-3 

*L%- 38A if^«#^^^I^^J:^#^^^#^«^t^^^^ 
TDFA 32Av EDFA 33A GS-EDFA 34A iX&fttitf*JM3iL. 

3r#, *^*jfc3&i£# S**Jt WDM ifc/fTf & TDFA 32A ifc*JHfr 
WDM^B 35B. TDFA S*itgL WDM £M^tfjfo*to^F\ Bt*£t tfc 

10 illJfc»/ft«**38B***). 

*#******* c atawDM Aflr*#ifrifeiUUt/4Hifc* 38B 

#EDFA 33B;&*:, JMU&4fr^J WDM^^^ 35B. 

*4r*UUfc*fr*fi* L 3feJt WDM 38B 
# GS-EDFA 34B;gbfcL, 3-^&*k^M WDM 35B. 
15 ^ifc-fc* tttjfcfT-f-* ¥EM*^«- 35B *-&£J*JUS JLSifcft^l^-*. 

WDM %M*T. WDM &^mk^\*tf- 48-3 ^-fi^tHM 

^-^^WDM^-f-^^^A^^^t^WDM 
^^*itfc?Mi*J j&L&KZ&XM . ^t*^ WDM ;fc^4£ 
20 it#^iC#iL ( relay ) £ 

>_t^, St-g-at-fc^ t# WDM jfc^-5-*4ifc^+ifcfcjHft*J * TDFA 32. 
EDFA 33 GS-EDFA 34 &Af. TDFA 32. EDFA 33 GS-EDFA 34 tfi8t&fr 
mttT-*toX&&**&&+*&#** 36-1 36-3 

25 fe*UMUL^#*JyitEifc- * tt-SA-fc* WDM jfcW-$*AJ§ WDM ^ 

j^#-Aifr*F^tt#^3S- 37Z-1. :te*#lfc'hjfc***$£* WDM 

36Z-1, £*M* S^iUt HM *1t-?-«4**** 
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3^$j^#j&$Lmm wdm*i£^ 45-1. 

£&&m&) c atft wdm &^fft&^&%±Mteivx%-&te%k&mr 37z- 

2, it^it36Z-2^ WDM ^^45-2^^]*. W]*^^^'JlT-^ 
^J&^/^*} 38Z. teA%%L%Jb&^-&jfr%L WDM jfcfT-§-*A^I WDM 

5 & 45-2. 

£3g^#r L WDM jfrff-f" J^^te#&4§^£^ 37Z- 

3. it^if36Z-3^ WDM 45-3 ^i&B']*. fe**lt*J8.^#-HBl 
# J&**/i£#J 38Z. *S*^^Jt^r+^^*t WDM it^^A^J WDM 
^45-3. 

10 S + &&1 WDM WDM^H 45-1 at££^/B/MlTit-l f-tftil-s 

tt**-*. ( OR) 46-1 «| 

46-s, ^;L^4n^4fc##:*i:3£. 

^#*k», C *Jt WDM XM^ik. WDM 45-2 J&ffi£-1 

fj#:al-t &^m.tt^£^m&^ft^]&£tefrB 46- 

15 s+1 46-s+t, ^^L^n^^lM^^S- L &J£l WDM ^-f-#L WDM 

^45-3 , at^^AAM-i mXM'f. te&mitm$&£&& 

mlL& J fifo*M%-%J&1fc& 46-s+t+l $) 46-s+t+u, £^L^tt*4Mfc:?Hfc 

20 

11 #f^, wdm XM^r&Jtn 48 #^J1B jfct&AUmX.^ 

it#^^jT^f J WDM 31. WDM it^-t^t WDM 31 

TDFA 32 t# WDM %k&% 37-1. £*frm*l C afcgt WDM ifrff-f^frA. 
25 &} EDFA33 t# WDM &S£^ 37-2.^^-^^ L afcR WDM ^-f"*A^ GS- 
EDFA 34 t# WDM*5^3£ 37-3. 

TDFA 32, EDFA 33 GS- EDFA 34 t#^l£T#^#A^I:^^#^ 

Ji^t TDFA 32 ##MWbff«Wi- EDFA 33 GS- EDFA 34 #*£##X*!8 
30 * -5 TDFA 32 fifr * 1§I *L*t. 
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Tt&4£i£. TDFA 32. 

37-1 ^Jtftftfc'hjfcsfr^tt WDM XM^Wfc^] &*>^4SL 
f" (T£-t^##PD) 54, ^JL*&*gtff**#*. S*Jt 
-gLWDMifc^^it^. PD 54^ifci^^.^###-7G (OPU) 58 :MH/^t# 
5 CTiLtffi*** A/D) 73. A/D 73 tei£&^iMJm&&&^$£^4M-# 

*tb*«:^#^*^J6^^*l** 38. jfea/^WS- 38 feflfttttttft 

^tft, 4NT**§^£ 37-1 WDM ifrff^efcjfcvV 

10 ( Tit«** TDF) 52. 

£ TDF 52!&*UJLLD 55 JL##&iMtltf-, TDF 52 t^^^-H./^ 
%^tt4&^itSL#. WDM 

60 TDF 52, Jf'J WDM £ftt*ft£*&A*Jfc*. & LD 55 *, ^->Hf-f^ 
$Lfc^i&i±M- LD 56 &£^^fe&&^*frittt^$. >h@ 

is &&&&m.i£&m^^fr^n£MiQ^&&fc%, tdf 52 

#ilkfc4t*t^LD 55 £M. 

TDF 52 ft&Lktil WDM *^-?"«t^^-f 10: 1 6fc^i£tfcfc;fcJ£ 
^&*HP£*fcfc^«- 53. 53 dHWJt^Ptfc^ik**-** WDM it 

4fr-f-4frAJj| PD 57, £*|UL^a^#jfcfc$Hfc. PD 57 *frtfi-Hs&fe3UMfc 
20 ##-tc 58. 

HfeffMMt 58 /8 ( m 11 + jjtiFtli ) PD 54 ^ 57 »>^ft5*2fc# 
*feA?fa^W*^. ##^-7G 58 *bfc*iv£-f PD 54 57 tt*>J&fr&# 

ft ^J&^Wft LD 56. LD mfrfe* 56 

4£#-f tG 58 ^*tfS^I*f * TDF 52 #tffc*.# WDM jt^^-^Jf it LD 55 

25 *W^fe3fciK4fc*£j&A--- «Jt4*- PD 54 57 

$s^b 37-1 pd 54 %mw$m. $~+4tmJtAkm**3i tdf 52 

¥) WDM ««. TDF 52 #*#JM§:5t. j^>HMi*&«ieiifc 

*H*fJiM-t*MW* WDM *ASUfc*^**#A**«.t* 
30 St PD 54 ^» A/D 73 ^L-f ffl 10 t^^&^Wt 36- 
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1. 

53 frfttbgLXJteb^til WDM JtMfWfr*. 
J»J— >HT£;&J&3§ (TiltfS*Mr VAT) 59. YAT 59 4U*tfr^*#jk5&^Hf- 
*fr&#LiMlttifc. ^VAT59*^*AT^. ^*^*^VAT^%^-70 

5 

^ VAT 59 ^-A6t WDM ^^9t*A^|^h#&^fe«h#S (Tilt 
DC) 60. DC 60 W^gJbfMtifcSh Mt?H£**HP. DC 60 *M£ 

10 &^^A^^^t^S^^X^-fn^|^^-->Ht#^. 

eO^^^WDMife^ft-f-^^TDF 62. #-TDF 52 — #, TDF 62 
^4U^LDM^ 66 IHN^V^M LD 65 £M&jMJE*%~£J£3l WDM 

*STDF 62^^^WDM^^A^'J^it^Ae9^^^^ll. 
15 63 #rfr%&J%—^ WDM ife,^^^3l^tll^it^ibJ»^ 

( TiLt^## EBG) 76 PD 64. FD 64 >N WDM 

frfcfc#4fc. teFBG 76 tt*MM&t < t**f*> i£3J&f&FBG 76 ^ 

ititsr^wDMit>ft^^5l-s^^, sriUtf^^^^at^ 

4L. Sib, & PD 64 m&&&&ft$m#t*Lim.*t&T S + afeRt^lt^^ 
20 ^it^ifc^^-. PD 64*LT^ifc^*^J^##-X,68. 

ftM&% 63 >3NHf <f~ WDM £M^%l EBG 77 %>\^>) PD 67, 

JL^ifcfrjfcfc#N£, -fe FBG 77 #rii/^# t^at-fctfcXA^t FBG 77 >^i± 

s + ata wdm jfrft-^-first-i iUt, *p, s + autt*4*isLjt-ifc-frat^A*- 

^Jfc, * PD 67 i^*##w«#w*aMWjfiL-f S-*Jtt*&**it-Jt#it 
25 ^it^^. PD 67^G^*,>^*^J^ft#-X,68. 

4G^^ 63 ^«f^^-2.^ WDM jfrfT-f-tt-AJj PD 61, &1%)L't%L3t 
* PD 61 TDFA 32 

#S^)tRWDM;fc^#;fc^. PD 61 71. 
fe^^ 63 0T^&#^ WDM ifrftM^A^i] WDM 35. 
30 WDM j^^jW4H»#»^T-Htt**W*#' J 5-. ##jMMf3S# 



25 



68 m % PM&M. PD 64 ^ 67 4f&ttfe&#Hfc#.fe J& ( S 11 t 
) . #^^-7C 68 rt4W-^-Ha>fe^ PD 64 67 #fc#.#4G*fc&-Fft 
5 ^fci£^WJi4fc#*frife^ LD 66. ID «3frfeJ& 66 

it 68 ¥}ifr&$m& TDF 62 ^tifc*.^ TOM 68 
#4NW£M^ i&it^ LD 66 #jm$J*L%L&*m TDF 62 

10 ^^#^603-^^ TOM 

*.W**JL<flL 2M*MJ&^4H*4tfMMiMlLX' 38 t# ROM 51 ttt 
#4fcifc^^«tt**Mu Jkf*/&#J 38 mkikML&3tr$- S*«t WDM jfc 

£fb& jfc^t^^Ma^t^Ht^ TOM 35 i§T— «Lt**t 

ft WDM 31 t«*4X*. «fe*t«iW#**l^*^A^4h-Sfe 

•fc^tt. ^-f*«.*AMa^:+*»&^ WDM ifc^^^^J^fTA^jT 

20 Jfc&/4£#] 38 #Li£ i #4fcMH*£ ROM 74 t ^ VAT 

70 fi*4HHMLfilti£&. *&«S#tt.#-4feA VAT 70 «Hfc4£ti0L 

J£&/4t#J'M&- 38 t^^/^#^H (Tict^#^ D/A) 72 

D/A ^Mit^$t^^^m^iM.^^L^m^M <MM & 
#^it 71. 

25 *##-iG 71 D/A 72 PD 61 #4fr$fe#3£.>J£— 

ifc ^ VAT m.*b*L%- 70. 3}fL^#^-7G 71 S^ifc, VAT 70 VAT 59 

fi£7 m&4*&2tK& TDF 52 ^HfctUfc|§^# LD 55 4L^h EDFA 33 

30 TDFA 32tt#lE|. fe^h#it^f 60 ^^ft^TG 58. 68. 71 ^ 
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m%L%% ROM 74 tfl ft%&ffl¥y*&.i£T3tft C ?)fc$LWDM 3tM^&)&M. 

fkim ^m&fy&n-#& tda 52 *>m ld 55 gs- 

EDFA 34 TDFA 32 fc-#L*h##.£f 60 %*%#$%-7L 58. 68. 

71 ft£#H£X-5 ROM 74 ^ «-fts£.1SSit*f L i&H WDM 

5 

vj^t l,550nm «Lfti£#;sfc*L# EDFA 33 l,580nm Sfcgtftatflifc*. 
¥j GS-EDFA 34 ft ^. 5 AMMtf^* JNMT 1, 550nm 

SUM* 1,580m Jit-R^^t^^^, 4& l,550nm tiUfLH tfifc*L&*:'M^ 
l,580mn 3t^:i*I^Jc^^lfc. Sj&> t&T^ 1, 550nm $LM.n#l3$Mten#l 
10 1, 580mi tiL&HtflX&ik^ *£&m&. 1, 580nm &£ttitt£,*fi£*. 

m. m 10 *Mc«*.2L*&? WDM ^-f-^^tS-^^^^r^^^iUc 

15 M. s ?mft$3L*-fil#l*t&£&* ^ WDM 21-1 ^ifetf S + &|£ WDM 

^-t^^WDM^^H 31 *fr >W.WDM*i^ 21-2 C SfegLWDM 

it^-f-^i^ WDM 31 ifalft, rftM. WDM 21-3 L JfcgL 

WDMife,>ft-f-^^WDM^^3mrfj^. TDFA 22 X^Jt^t TDFA 32, EDFA 23 
xt^f - EDFA 33, *n GS-EDFA 24 GS-EDFA 34. WDM 25 tfMT 

20 WDM^^g 35, 27-1 27-3 *t,SL^#^3l 37-1 &} 37-3, ifcik^ 

-H" 26-1 M 26-3 ^-^L^it^^it 36-1 &] 36-3. 

^LTS^^t, #^>&-M^ WDM A^jfcSUtE**-- A-7bfrfr±&& 
jkJk&T^-M 11 «"> "os" TDFA 22 

t&l VAT "VAT 59os" , "TDF 52os" TDFA 22 t# TDF ift 

25 "TDF 52" 3%&j7k. TDFA 32 t^TDF. 

ike^*At**#*tf ^*M* WDM Jt^t^gt WDM 4»^fl 31 
M^.^^^^^ WDM it^-f-. fc-F-Mti&M WDM jfcfir?fi*JL#4&*» 

30 ^jWJMaS, ^T»4W3*s f autra^*^*3at#a.«. 
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Z&frJWi S*&|£WDM;fc#^#^U#JL& TDF 52i£*L. TDF 52 
iLMTJ&tf S'Sfcgt WDM £M^tflfc2h^m.5£fa&tfi PD 54 ^ 57 
TDF 52 ^j* jfc^^#«^**iiit46*! LD 56 ^#^#tL 58 

JM*^, TDF 52 #3#JUL^#*s;t. TDF 52 #J#ii^^§l>it*,# 

5 ifc,^, TDF 52 ^it^Jf'J-sTiiii^^ TDF 52 ^ffi 

Jh&IHftfl^tAifcM S*&4£WDM;fc>ff^^NfcVAT 59**. 
ft Bt, 71 VAT 59 #**J>*Mf& PD 61 D/A 72 ft 

^■A^W^JLtf. PD 61 #J*A3H"J^f"*l^-UM9^t*l»**!T--«.t 
10 f*«^srjfcftfDM*.^^*^^. D/A 72«9*lfe^— -MB-f-WF— ft-t 

W S + &«L WDM jfcte^ttjfc#*tt4i*iflL ^i" VAT 59 tt***iaJi5fcar 

^ VAT 59 titM S + a£RWDM XMf * DC 60 TDF 
15 62 t&.# srjtft^JfJM*A.«Wl5-. fltf. TDF 62 S + JfcgtlM ifc 

^tt*£MM&Mtej&-#l PD 64 67 TDF 62 

mkm*ik&*&M£M/&M*L& 38 68 iM^, 68 

i**^**- srswttwjuwt. #-r tdf 62 ttJt^*4H&tt*-f* 

X&HJSULXtt&tiA? TDF 62 

20 

TDF 52 62 f ft^**j»W^S«aMMHt^^^*W** 

^^Tjr^jaj^^J.^^-orii.ii^^TDFA 32, EDFA 33 GS-EDFA 34 t 
iMfct> * fi^^^^iiit TDFA 32, EDFA 33 ^ GS-EDFA 34 +#£-VAT*l. 

30 *X«i^J»a*^**. #^fWifc^^J.#J»3^^rjat^LM.WDM 
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21 *lft***ifcfc*t**l«**. T##3fc S + &|£WDM XM^^n 

WDM 21-1 S + 3tR WDM KM^-to TDF 52os #-jjr 

ifiii^Tifc^. TDF 52os &kM&& S+jfcgt WDM XM^fbfa&J^mjm 

5 PD 54os 57os ^»J. TDF 52os m&ifejL&lj&b 

LD 56os 58os f%VX&M TDF 52os 

Jfce4MfrW^iUfc*i& S + &4^WDMifc#:-tfi^^fc VAT 59os 
SlBt, ##-^X,71osi8irVAT 59os^^*^/j|I^ PD 61os> D/A 
10 72os PD 61os Slt^S^-S- 

WDM ;frft^J&i§3L£&-iii# S*«L WDM XM^fo*^. D/A 72os 

**M5— ^Lt^S^-H-^^ WDM 3fc^3u&j£3.4frik# S + ^gLWDM ifc/ftr-f- 
&S&$l%-tf}&Mi&. VAT 59os tflUfc^iaJL^J^^^, 

15 ^^«j^^T-Hat«»t*«Ma^. 

VAT 59os Ifrifetfr S + a£4£WDM XM^ft DC 60os i£#fc^MN§:*Hi-* 
£TDF 62os Srst«ttat#**#it^l1f. J** A^TDF 62os#-ife#S + 
3tR WDM ;frft^#3#ii#JLE:fa&# PD 64os 67os TDF 62os 

^^*ife^il|^4MMfett«J*#*-*4ft« LD 66os 7G 68os 

TDF 62os ^jt^m^m^ TDF 

62os ^^.>t^ife.^^^l^Jt^-#^.. 

Af^^Jt^f WDM &^%LM&%% TDFA 22, EDFA 23 GS-EDFA 

25 24 t^###i^^W^#^^^--^t^ll^^^t^l^. ^ 
*h ^^i^^mMt^M.t. ^i^^^^iTDFA 22, EDFA 23 
GS-EDFA 24 t#£- VAT *fiMMll£tt*.-fc*N*, #«iL>Hfcfc*ML«tt 

30 -fct t WDM XM^ft SNR ^ff-S it^;fc#**-*afc«M£feT 



29 



WDM4S^ 25 i& 35 t SMMMMHI* TDFA 22 4. 32. EDFA 23 it 33 
GS-EDFA 24 ^ 34 #4frife. >S 11 Z—mZM-t^X^ 
5 3^*— ^^^^>^#bfe^*i:^ ROM 75, JLJ&^ist#]%*g- 28 M. 38 
^1MfriM^##^£ROM 75 ttWl. 

£.*£*Hfr2LT, ^^^4MB^f«#^^^ TDFA 22 i£ 32. EDFA 
23 i& 33 GS-EDFA 24 i<, 34 &J&m M&I LD 55 & 65 JL^SUtJ-^#^ 

10 #JHHt£ftlf 75 t#*/f«t-**blH*, Jfc«/**!**38*liE#. 

ROM 51 f «UMt^4UUq«*^**^£ttR# 

te. Jfe^4fe^%*38fc— ^*UE.^B#^fclfr*Sj ROM 74. 

-fc^ttt WDM A4F*ttA9MU*T-- HtWt*«*fi5 WDM %M^m& 
15 *+Wir*WB*t«WMW**:*ft* WDM jfcir9-t*jfc**t 

m£.X 37 3* PD 54 ^Lj31T^"^ — >h EBG, £&4Ftt t 

A^4t***^^^&^Sl^ifcji*t JL PD 54 «^PD 61 

71. 3fcTlt#^#it**^«A«l54fc«, £»H*-*.T*. 

T*pf--^R0M 74. 
20 6] 

ik&ft&&&Jtmf~—ft&&, — *»JMMF WDM ^*JUULE^& 
->H%*** WDM *«-$\ JL^**ifcJt«t*«»Sfc** WDM *IWL 
*JL— * WDM ^^««MtSL4k4fc^AjS« Alfc.^^ WDM ife/fTf. 
25 f WDM *flT-f-fe*— >HtWE. C JUfctttJMT t ^Til^ WDM AfTf*— <Ht 
Sjfc L Jfcftt u 4f WDM it-fT-f-. 

d^ffl 12 J9frn*, t >Hfc£3US- 80-1 J>] 80-t ^^JPJ^-^L-f C ifcJfcttH* 

ifc-l ^J^il-t ¥i£M^. 20-1 f>] 20-t T&fe->ML 

30 &fttt*jULttiiz?M4S* fr—+m&#&M*$#M&&*''iRM*ti 
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®^&&M^XJU&& 80-1 $| 80-t. 

tiZ-XJUHnr 80-1 $1 80-t f^fiJ^^M^M WDM*^H 21-2 
3&£-m&—^W&jtM^ iZ&JlfrJ^M EDFA 23. 
5 EDFA 23 tttk & Jfcl«/g#] 82 4t*J , C 2£Jt WDM %M^rtf}& 

C StaWDM jfefT^frXJj WDM*^3£ 25. 

l afejt wdm ^Hr-S-ife-^-tiMaS^^A-^fcfc- u *JfcSifc& 80-t+i 

2'] 80-t+u. WDM^I^^ 21-3 GS-EDFA 24. /*/fj*£# L *Jt HM itW-f* 
&vV2»J WDM*^^25. 
10 C afe«: WDM L £Jt WDM ;frf#^-& WDM 25 jtfc#*MU8 

A— -H**** WDM ifc-fTf, £^XJ|#*jfctt4NM***f- 48-1 

%,%L%*n 48-1 i*§2SL-fc^ WDM it^^Bt^A^jT— ^-tMS^ 

WDM 84A, ^JJUL'fefcifc-fc^J&^JII AMt**+*S WDM 3- 

15 ifc-fc^ttt WDMifc/ft-f *4fcA^**£« 27-2 27-3. 

JUM 86A &&—^£Jt&JL&.tfJ Uk -^HUW^tX* LD 

#J%J&. jgi^**86A^J&4m*itj|tfe WDM £S^J|84A4frA3!j;fc£f 48-1. 
M^.^^— ^^it^f 48-1 t *t C *Jfc WDM jfrfr-f-** L afcg: WDM %M^% 
20 ^3ft^5t*^*4Ntifc*.« Jt-ifc. ^J^fesWlT** WDM &^JI 84A t«* 
m&tf 48-1 t^^*^Mfc*-^3I^W C JUfc WDM it/fTr** L Sfcgt WDM * 

& WDM 84A t «w«*^H *^**^ifcJL«*#«*. 

jfe^^l^fL^H-^^t^ WDM **^3& 84A +##i&Mr*»ffl 2B 2D 

25 

C Mi WDM Ad*-***** 27-2 •frffHfc»X*|*#+ 
i+ 26-2 EDFA 33A. JeJ#, L &£L WDM AflT-flfcfct^S- 27-3 ^#A#^, 
^H^^'J^^t 26-3 GS-EDFA 34A. JifcSt/4fc*j%* 85A >h 
26-2 C ££L WDM *flr-t*W**^*****i— >Mfc5fr^Nt 26- 
30 3 # L Aft WDM j^^**^ W*^^**ft«/**J 82. 
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£Mm%) 82 26-2 26-3 ftlfrife „ it#£-at£^# 

^^n^^X^T^ H)FA 23 GS-EDFA 24 #lfr&>^tfc#T^fi^Ji.4i. 

^5— 3r*, 4M^J EDFA 33A # C jfcffc WDM ife/fT^t EDFA 33A i£*L# 
^>Vf!l WDM *S^I 35A. EDFA 33A ififc&&J&M/ 85A m>l 
5 ^JC^WDM^-f"^^. 

GS-EDFA 34A ¥j L atgl WDM it^ff-f ^ GS-EDFA 34A itfc, 
jfe#J&fa/^#] 85A 4^*J. i£*T # L WDM XM-f WDM I* 

35A. 

WDM^^WDM^^H 35A 3.m&&Mft 
10 atfc^ WDM ifrftr-f-. -fltMHMF- WDM jfrfTf 4fci**^|£*r 48-2 

48-2 4ftfr:£j&, WDM jbfr-Wfc*AJ)T-Ht* 

3£tf WDM 84a ^^****^*d"-WA*-afc* W WDM Jfc^s-f-. 

fc-Mt^f^ WDM %M^itk*Mte&tfi%k&%r 37A-2 37A-3. 
15 ^>it^86B^MiS86A*^r5NSl^^. ^^Uf ifc 86B iMWfcfc^ 

t£ WDM 84B ^T^jiW 48-2. 

C afcR WDM jfefT?**^* 37A-2 J&ft^, «*HM*A*ijfc#* 
-H-36A-2^EDFA33B. !*]#, L ;&RWDM ^-f^t^H 37A-3 
'StflsUfrA^'J *^^it 36A-3 GS-EDFA 34B. Jfell/4«flH** 85B iuUL— 
20 >Hfc3fr^H- 36A-2 # C i&Jk. WDM ^M^^^m±^^»—A-^^\ 
36A-3 # L ^WDMit^^^^^*^W^. 3 a/4e*J%^-85A. 

85A 36A-2 36A-3 #4frife. -H-#^>fc-fc 

^^ife.^^laJ^jm^W^ EDFA 33A GS-EDFA 34A 

25 £—^3?, I^A^>J EDFA 33B # C i&M. WDM XM^&L EDFA 33B it*.:?f- 

IfrXJg WDM 35B. EDFA 33B tt*tfe*£^*fc«** 85B ^*J, 

C atffc WDM kM^Xifoh^-. 

A^»J GS-EDFA 34B # L WDM ifc/fT-f-**. GS-EDFA 34B $rlfr 
&&mi/&®*>& 85B 4M. Ml^lT^J L aUS: WDM jfcrit-****^ WDM & 
30 35B. 
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^fc^tfj wdm ^-f-^L wdm 35B $&£j&frm MM&®%Mm 

WDM jfrft-f-. tfcfcifcfc^ WDM ifc^r-t^A^'Jife,^- 48-3 X^tittk 

sir— *si**&m. 

5 wdm *>fr-f-. it^ff^^^^j^t^^^^. js.atL*^ wdm it^r-f- 

jait#^r^t#/L^ ^-t^, WDM 
& EDFA 33 GS-EDFA 34 3t#. 
^-^J_^#^t^^ A ^^^^ WDM Jt>fr^*&->\^!l WDM 
£-H41, ^^L^^^-^^^^WDMifc^-f-. ^«^WDMJt 
10 >fs-f-**&-A3j^fiO*%^36Z-2^36Z-3. 

c afcgt wdm 37Z-2 frm&m^fr, ^nWfr^MjLJj 

36Z-2 EDFA 43. — >H&#iH+ 36Z-2 ¥j C WDM %M J f#i&%^ 
W**J#«tfci^*l»Jft«/^%*8SZ. m#, L&4£WDM;fc^ffc& 
^ 37Z-3 frft&ft^fr, ^*4frAJj|jfc3M**f 36Z-3 GS-EDFA 44. 
1 5 — >Hfc3&3Ht 36Z-3 ¥} L a£45L WDM 

& EDFA 43 3t*.&J C WDM jfr^^^tlfrAJiJ WDM 43t£^ 45-2, ,£3p 

^ jt«^*^49^^ifciMfc* 87-1 £>] 87-t, £^JLfcflJ*y*##»*fc«. 
20 f*l#, & GS-EDFA 44 L $L$L WDM jfrff-^ft. WDM £S^& 45-3 Hi 

-fc $3&&m&M3L-\ £Mf *t-u *&JfcflMfr, ^injk&*^\J®M%&^ 87- 
t+1 £j 87-t+u, fr^)L'54n&&%&>&3£.. 

EDFA 23. 33 GS-EDFA 24. 34 fi^T ROM 51os 51 &}ft%-#J£ 

mjm>WL3& 82, 85 &&ffl&&^Y&&^%^%&w#Jteft> 

ROM 51os 51 # flight. C Sfcgt WDM ;fc^#^>Hti£#ifc3&#- 

c *|Sl wdm *Hr-5-*&-«tat**A« k ( 0 < k < t-1 ) Bt, # 
jfc4r**^H*3W**^«Jfiw*. c «t wdm jtMrs-twauut 

30 *» k ( 0< k< t-1 ) Bt, T «-HlA«**f«**W--*W 
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(repeater) ^TfU&Jfc^. 

fc^m ±m3-%3tte. ifc^f-t^^ te&^mn^xj wdm 35 1 

&j&m*T— ^Lt^t^ WDM 4S^H 84 t#4^#ft^T, ^M.^\% 

t L JUL WDM it^T-f-^#>Hril^ifc^^^ k=0 ( Pp, 

10 ^ C ^i#>ftrim^ 

#7>jUii£jfc##r£^t# C fk^M^UkASM m ( 0< m< t ) , ji£ 
«/4fe*3 82 # m ^ii^^jfc&SUS- 80-1 f J 80-in ^NbtJL^H 80-1 
80-m^^^-f-. 

15 *f WDM 21-2 $L££&&.MM.$JeXj C &gLfcftT 

EDFA 23 m attfifc*^ C $M WDM ifrfT?-**. WDM 25 

^&#u^L^WDMifc^^^^^^«^WDMit#-f, 

ifcSf 48-l#%. 

^t^^^T, 48-1 t> ^MaSi-fc^ WDM 

20 >*iS86AiL#^^.)t^^:^Mt*-, *U&3t*f WDM 84A 

*N£- *^^)t^ 86A tt&ffi&&m^#L#.^*f$L*. WDM jfcffT-f-, #T#>£ 

48-i 4H*j& j &*js 5^#«4UMhft&*+w 

%Tftc&4mit&m%fa-!*>3, JHL/4*«%J*- 82 ^# 3 >Hr^ 

80- ra+1 3) 80-B1+3 %-®JtJU$L% 80- m+1 80-m+3 . 
25 ft XM^-tiL WDM 21-2 «^^X^-B-^ EDFA 23 &*L. 

jtbBt, Jfc«/4fMH 82 C WDM jfc^*Wifc***».H.*- ( 0 

<k<t-i) sttOitf c >^wm ^t^^^^^^^A-y^ 

& ROM 51os *> W EDFA 23 «J*Lfc#StJfc*i**.*. 
^^^#*t^#^.|3I^^4L^ po iJtm 4A) ft%%%^&M% 
30 ^Jf^=->HtxlJ&> PO «lrW^# 
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&$tik*Afc. m+3 ^Hitfj C jfcgt WDM &fc-f#L WDM 25 ffi 

&:fcu>Hk#L>&|£WDM^ fcfe 
48-l##r. 

& 82 *«#itJte,*^iiMHfc^ (^hme. rdm 

51os t ) *«— >Mttf#^. 

JbMMH'Mt^' 1 94kft*'. 4fc#*s«4WMb* wdm m 

SNR J$ 3 J^ifcTi^^ifc^&tfctftelfe. 
[$feftl 7] 
15 |5-b>M^ife«*W^L— 

ttA^MJ&Uf-- — ***** WDM *»fJt*W4 
WDM AfT*. JL^&£**^#*ikie*£¥ WDM jfc^T-f-^ 
WDM *^**MtJL*Mfc**a*«it** WDM **T*. 
WDM ^^itSMtM- WDM 

* wdm ;fc>ff^&te— >HLX£ c atattfJW t 4fit# wdm 

X£ L jt&t u WDM jfrft>§\ 

-to® 13 #r^, t *jfc£.3U& 20-s+l 2] 20-s+t f&.fr&*t&-T C 
**43Ti£-l SH*St-t mXMf. VAT 90-1 £>J 

25 90-t. 

VAT 90-1 £'] 90-t *^,IS->V^3t.^^#*&-*^^T^ifc^. 

VAT 91-1 $| 91-t4M. VAT4*«fc 

ig-94i£#. 

C jfcft^^ifc^-f-W*^^**^** VAT 90-1 $] 90-t 
30 ##^ifc#***l*Bi** 
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JJcfajsLtfj VAT 90-1 M 90-t 1fc&tfi%M J *rWlk&^ WDM 21-2, 
^^pjL'&^m^^^^^— * C Jfejfe. WDM 3t^-f . ^ C jfcR WDM ifc>flr-§- 
st^A^Ji^^ 92-2 mrX&*> 10: 1 <#;fe3fri£jfc#— ^ WDM ibft-?-^£;& 

5 92-2 ^&tt^l§L*ifc^4^ C afeRWDM it^-f-^fj 

93-2, ^^%>^it^>«^^J#^^^t^^^{fc, 

c «t wdm jfc^r^-«**9t«J jfc*fr*ft5i 93-2 

^jtj^VAT^J%^94. 

fe&Mt£*& 92-2 ^£#JI-^Jcik$fr^<ft C fc&lDM jfcrfrf-ttA^j 
10 EDFA 23. EDFA 23 &jtk&&£M/&%\*>& 95 £4J, C *£L WDM ifcrft 

^#^4*^. C atlSLWDM WDM 25. 

L &JbWDM ife^-f-A-^JUfcfBStt^i^fcfe- u ***** 20-s+t+l 
£»] 20-s+t+u. VAT 90-t+l f >J 90-t+u. VAT J§&5frifeJ& 91-t+l M 91-t+u. WDM 
IS^S 21-3> 92-3. ifci#^#H5l 93-3. VAT $L%) 94 GS-EDFA 24. 

15 ffsfbJh L WDM^^S 25. 

C WDM kM^t** L WDM ifrfTf-* WDM 25 aSL^i^^J.^ 

WDM , -&^^'J#^ife,#^^ife^ 48-1 

48-1 #*frj&, ftifc-fc^ WDM ifrff ^&4frA£flT-^t^*# 
20 WDM 31A, ^^JL^^-^^^^^^^t^ WDM *M^. & 

jgL^ t # WDM *^^frAJ&J£^* 27-2 ^ 27-3. 

C afcR WDM &4£^4M*&^5- 27-2 a*Ml»^, ^n**&^]ifc#^ 
■H" 26-2 ^» EDFA 33A. L WDM &^;ffe&^* 27-3 

-&CJ;*«-A3] 26-3 ifa GS-EDFA 34A. &M/gM*L&- 85A * 
25 26-2 # C Aflt WDM *fT^** >Hfc#**h 26- 

3 L ^WM^^^^W^*^^irMJl^/^%^-95. 

J&fS./4t#J 95 26-2 26-3 #*Srife. it#£~&^# 

EDFA 23 GS-EDFA 24 #4frifc>^.6#^I^Ji$L. 
# — vFtft, $STA£!l EDFA 33A # C WDM jfrfTf EDFA 33A %L*L%r 
30 ^-A^'J WDM 35A. EDFA 33A ^^ifc«t^«y^#J%^- 85A ^ 
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4fc>V$J] GS-EDFA 34A &) L atgt WDM ifc^-^* GS-EDFA 34A Jbfc, 
ife#Jk&/4£#] 85A #*J. ;&*lT # L WDM iNt^^A^'J WDM 48 
>£^35A. 

5 WDMit>fr-?#:WDM^^ 35A 2&£&&M3M*>m$Mft 

WDM iMfT^. i&mtii^ WDM &^^*3*\*&c 48-2 

ftafc-fc^ WDM H 
#^r^#^-f«t^^^^«f i ^ WDM ifrft-f , £#Jifc#^8fc;M»* 

io ^#J, #jL#jsu?3£.£->MMfc« t^. s + atg: wdm ifc,^rf-#ff «£#ift*to*-£afc 
»#^iua. j**-*juh* wdm ^**4iW+iUt^«*#4iT--«. 

A^^iUUILXttf A**^ 36-2 *» 36-3 imtom&Hti EDFA 33 
GS-EDFA 34 

^^^J&—Slt^ll^^it#^t^JL^}fe^^i!SL^:^ WDM jfcfT* 
15 ^A^JWDM*I^41, ^^L'&^j^^^at^t^WDMit,^. 
£-&-MFt# WDM 36Z-2 36Z-3. 

C WDM 37Z-2 4*MUff4F6% ^tt4fc«v^ jfcsfr^ 

# 36Z-2 EDFA 43. fefc#^if- 36Z-2 6$ C &JLWDM %M J ftfj&Jb^&jm 
Jtm^imM&&My&W 38Z. 
20 * EDFA 43 %L*L&i C jfeflt WDM ;fc>ff ^A^'J^S 96-2, i^fcifc^ 

IfclO: 1 ^it^+^*b^^^. 

92-2 ^tt*3r#/h;*rS&*tt WDM ;£#-^4frA^]ifci#-^ 
#H>l97-2, ^;L3S|J:C^WDMit#:^-^^. jfci*^#N5L 97-2 >h 
jfcJHH****** VAT 95, m*IW*il«**WMf«* 

25 ^VAT^J%^-94. 

te&iM^a 92-2 J|^«JLjfr5^M$ WDM im^tfc^M WDM 

45-2, £.W)UfctiL&£&frm&mit-l J'J^til-t #;frftf-?\ ^fTil^ 
&^&&A^m&itiXMfrB 46-s+l £>] 46-s+l+t, ^JL < frffHt£#*» 

30 L ^ WDM ^^*^JJ^«*S**lfc^^*fc*fe*l^* 37Z-3, 
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ifc^it 36Z-3. GS-EDFA 44. 96-3. X&frVrft. 97-3. WBM&^ 

45-3 ^ifrft-§-#>MP^ 46-s+t+l f ij 46-s+t+u. 

5 TDF 62. FBG 76 jfa 77. PD 64 ^ 67. 4fc#-iMc. 68. ID ^^^.^ 66 LD 65 
^h#>hJ^^#ii«t^#^ EDFA 33 GS-EDFA 34 3^J§35iM-£ifc 

^jMfcfc^ttifc&iM** EDF 78 ^^#'^^>5-^^^^# EDF 78 

14^,^^.^#^ti^Lj:^ifc^f48 C^IShft^fc^WDM 
WDM**§-3£31, ^JL^afc^^^J^ii^*:*^ WDM 
;frfrf-. C *JL WDM ifc^T-r^^'J EDFA 33 ifcfefrg-H 37-2. 

15 &>$L%3&frm tfj L 3tR WDM ^-f-^A^I GS-EDFA 34 37-3. 

EDFA 33 GS-EDFA 34 ^^^Mt#^#iit^ifc*f^^>)t'S 
tfj^ffiMzT&*— #, /^^#&M$s£EDFA 33 #^ft;8L4sU$i£. GS-EDFA 34 

TflW$i£EDFA 33. 

20 37-2 J^lfttlfc'hjSfc^tt WDM %M^i&K&\ PD 54, 

^S15jU^#ife,%#^. PD54#Ttli— >ML^%^'fit^#^-fiC,58^A/D73. 
A/D 73 ^^^^ ^^^^m##^^<fc##«^^^^**J^ 
**/^#] 38. J^^^J^ 38 ^^^^>ffc#^ife.^##^ 

&^*£&m^£M&iift%L* mm&i£Mj&*] 38. 

25 ^-^•d?, -fc^H 37-2 mfrfa#l&%¥L*i3&h% L #l WDM Mf^A 

#J#4«Mc,£f ( «T^i#^ EDF) 78. ^|tg-3^xt^*b^ LD 55 jgjfrtfSt 
jfcjMgjiUE. EDF 78 t. JL EDF 78 f£±%L£J&k.*~ WDM ;frffr-§-. LD 
ifc^-56^.^— *4&feSfc, LD 55 JL#«Jfc^^ i=-^>f EDF 78. 

EDF 78 /?Tii:*L# WDM ^^*lfr^*S^* 53. *&**^fl 53 #r^*f 

30 ^*^T^h^^WDMit^r-?-^A^>JPD57, «;L^i4:ffiit%#^:. PD 
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57 4fr A — >i^f% SMUHWMME. 58. 

mJf^-X* 58 i£ii40J%l& ( ® 14 t*.^& ) ^a*^4^iJ PD 54 57 

58 PD 54 57 #%i£.#3£<i£-- 

4^&^i5%J«.fiJtt LD 56. LD 56 

5 ^ft#-7G 56 tfl&&$m EDF78 #M£*L# WMD ifrfTf-^ii-, LD 55 # 

3— ^rifc, &&&& 53 ^AM*gMT4fc*Jfc#*** WDM *^*AJJ 
VAT 59. VAT 59 jJUfltfttfcA* WDM XM^tfifoh^Sk ifc WDM ifc^-f-, 

itjfc4S-?49ifcatt# VAT J$^fr%^70 flHSfl. 
10 ^^Mt VAT 59 WDM XM'fWfa^M DC 60, £*|UL*t-*i£ 

>K DC 60 ^ife #J WDM 98. ^^IftU 98 

;t_— >M f-^ EDF 78 & %&.#L&&&&U^&¥l}%MJ$m&. 

tUL^&tiim 98 WDM ^tfT^fclk-AJ^— */8-J**4MfA#*F 

15 99. 

99 #r^&#—>h WDM jtdrf*--M| PD 61, ^^JlMJf^L 
PD 61 >HL#f%&^W3HfMM. 71. 99 #r^&# 

£ — >h WDM ;frfrf-|&->V5!l WDM 35, >Mfc*fM&J* 

wdm ^-f-ifetejftiLfc? ^it^^-fT-f-. 

M-fHkjM£^£#J*.J& 38 # ROM 51 1?&i$UsUt>& <&*L.m#l 

^w^)^^s^^^im^^^^^^ c afcft wdm 

25 &MJ&M*L3& 38 ROM 74 t#B*F 

VAT 70 A*#HH4t£J3tt£&, #B #4£#4fc& VAT 3£3ffc^ 70 

Jl^/^*J^38#^^m^^J D/A 72. D/A#^^J^ 

jyLit^#^^tt#4frib«^^^*J^^^ 71. 

*fMMi 71 *t D/A 72 ( ® 14 t4^& ) # PD 61 # 

30 ^^^A^M^f^ #4t«— VAT 
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& 70. 71 tf^ifc, VAT 70 ^"f VAT 59 #JH3&*. 

IffeT EDF 78 &-HH^. #4*jfc*W4M^K GS-EDFA 34 tfl^ifaH EDFA 
33^ S. *t&-ffc#^ifc2f 60 ^*#^^-iG 58, 71 ft&m&X*' ROM 74 # 

Jt*&fe#JKfl 14 ^>hX^#^:^X^#^ii#T#^r^^ 
it. ® 13 ^TT^^^at^:^ WDM ;fc^J&ilM£3:# EDFA 33 GS-EDFA 34 # 

3.-f-ft+3LM&-f i Hti*t&£.&. WDM *t<g»& 21-2 frtt:^ C afcffcWDM 
10 ^-f-JH-jfe-f ^ WDM #1^31 31 tfc&tfljtM^SJ^ WDM 21-3 Ifriiitf L 

at!! WDM it^ft-f-^^ WDM 31 4fr & jfrfT§\ EDFA 23 *3"y&-f" EDFA 
33 tfr GSHEDFA 24 GS-EDFA 34. WDM 25 WDM 35. 

27-2 27-3 xj-jgL-N*^* 37-2 37-3. Xjk3&*# 26-2 26-3 
Jft^f-jfe^^-H- 36-2 36-3. 

****** ft 

JUg**? WDM AMtStt-Ai^ Aife** WDM AfTtikitMHfc 
20 At.^**ifc****4t«**t+#» « 48 
WDM *flr-§-*XSj WDM 
^■5-*IUtit. /B jfci*a**hK. 97-2 #1* c am WDM XM^&jjL 

i**AtWJfea/«C*j** 95. il^", WDM 

25 T#/JiiMM*MlL«4MAI*. -Mt*Hf*T, itH sdh ( H*****J> 
E4^HM4t3l5L^. KIW*^ sdh «f*#— 

95 WMU&-iti£>] VAT4*ttfe#-94. 

VAT 94 C aUt WDM *W-tt«* 

30 ^$l%lXJ£ SNR ItLf&XM^. WAT4ft«^94#tf-f4^«M^-rMLib 
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#"-f-^ VAT 91-1 5'] 91-t VAT 90-1 fj 90-t #i|t$,*>a4& 

SNR SNR $L 

^^Mt^ VAT 90-1 S'J 90-t ^ ^ifc^fr-f-* WDM #5^31 21-2 $3f 
$&$>?&Xm, JL#*#$-# C atg: WDM %M^ffr*^%&U 92-2. 
5 #92-2^^, #^^C ^|S: WDM it^^5'Jit^*r>R 93-2, £.3jUL 
^f ^^pt^i*. 93-2 &MtS£%Jik& &\ VAT 94. 

VAT 94 #J&ifc#^#^L 93-2 ^r#.^*]*^^'I*r^>fr-f- 

^^^A^^^^r^^^'tt, 4U&Hfc8 VAT m*h*>& 91-1 fj 91-t. 

*fr C itft. WDM ife.#:-f M3&ftzr£M.4T. 
10 *t L am WDM ;fc>fr^#^4M^*&^II 96-3, 

97-3. J&ft/4£#JiM&- 95. VAT 94. VAT 91-t+l S>J 

91-t+u. VAT 90-t+l ill 90-t+u. 92-3 ^;fci£-^#HSl 93-3 

^mtdL^nft**^ WDM;fc^4frife£liW48-l. 

C St^L WDM L 3fcgt WDM ifrftr-f-#ik5&4^ 

^ WDM *^#TlfcWW«*»**»t«*ft«iWt. ##t&m&Zf- 48- 
2. 

20 WDM ^-^SU*.^] T t *« * 60 

fSaH^ WDM >fs-f-#:^ ^t^^#iUL<OL4u&^^I WDM jfcfT-f- 

# -m#4fc**i*i£-fc^ WDM ^t-f-^-t^r^^J T ftW**, 
#$^>HLXt# EDFA 23 il 33 ^ GS-EDFA 24 £. 34 ASE ^"^^ 

25 SNR t^.^4fcT*t^!>\ fc^^^T&^fl-BM**. 

48 t^^*^t.«^?l^afc^^i«I^^^r^^^ snr 

30 ftjH^4s*£Mt**¥Afi*r** VAT*.**, 4S**.*#*». 
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10 i5A, &&t&&^jkx%3.*? •, wdm M&Bte—^dL^ WDM 

^^^j^^^^tf WDMife/ftr-?-. ^ Z&frffi-tfi wdm ;fcfr-f-*!fr>v 

^J^Jc^iG 101-1 M 101-3 #;fc#;s*:;UI 101-la fj 101-3a. jfc#ifcfc 
# 101-la KTm^TDF 62. LD 65. LD 66. #4M^C68. FBG 76 

77 PD64 67 4^fgt'fci&i» @ 11 #f TDFA 32 . i&fHt- 

15 2Lft#i*/8^jfc#;sS:;fc:^ 101-2a ^ 101-3a. &&&^ZMfaM.&ijL%%L)L 
H 101-la ^ij 101-3a^#-ML^# WDM ife,^-f-^l&->\^I^^it^%^ 
101-2b 101-3b. J#J&.3£## 101-2b 101-3b WDM JtM^tf} 

# WDM XM^ifr*3>] WDM 35, ^JL'fc 

4n&ftik&2&£m^fo&£M^.i&&^ wdm jfcrfTf-, 4c&#^JT-igs.t 

20 

m 15B 6^J_^#^:^5-&^#^t^^ 103-1 £) 103-3 
104-1 M 104-3, /^3t4Mfc4:^#:fc##*K ifcf^*:^ 103-1 fj 
103-3 *fr>&^® 15A t^*.#^t^ 101-la f»J 101-3a 104-1 
J»J 104-3 )^jgLf-ffl 15A t^^t^^ 101-2b 101-3b. 

^^^>Mfc^^'H|-^. 5lit^-#>hWDM^^31^35^* 

3rT^#iiJt§&^^#^ :fe»® 16A**16B#p*r, ^lWDM^ 
30 g 31 TDFA 32. EDFA 33. GS-EDFA 34 106-1 3>J 106-3, 
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#£TDFA 32. EDFA 33. GS-EDFA 34 i§ WDM 35 ZM%&&^it&& 

107-1 M 107-3. MMjn*l*L& 38 t# ROM 51 i*ft%4$&%i*$L£ i p+4k 

5 %&jjk.m$L#. i $' WDM fr^ttrntfititvL. &&w-fr*&.T%fttit#Ljf- 

Tfitm ■f^fci't-St-MM* n WDM jfctf 

$^&M#tiit:£*£M^ 1 f r ** WDMife^^^^-^#^^# 
*&-#4t<JL. JEdb»#«K 21 22 J3fr4*iltt, 
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